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   Installation & Operation Manual
Models:  402 - 2072

This manual supplies information for the 
installation, operation, and servicing of the 
appliance.  It is strongly recommended that this 
manual and the Copper-fin II Service Manual be 
reviewed completely before proceeding with an 
installation.  Perform steps in the order given.  
Failure to comply could result in severe personal 
injury, death, or substantial property damage.

� WARNING:

Save this manual for future reference.

CFX-CHX-I-O Rev F

-- Do not store or use gasoline or other flammable vapors and 
     liquids in the vicinity of this or any other appliance.

-- WHAT TO DO IF YOU SMELL GAS
� Do not try to light any appliance.
� Do not touch any electrical switch; do not use any phone in your 
 building.
� Immediately call your gas supplier from a near by phone.  
 Follow the gas supplier�s instructions.
�  If you cannot reach your gas supplier, call the fire department.
-- Installation and service must be performed by a qualified 
   installer, service agency, or the gas supplier.

WARNING: If the information in these instructions is not 
followed exactly, a fire or explosion may result causing property 
damage, personal injury or death.
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Hazard definitions
The following defined terms are used throughout this manual to bring attention to the presence of hazards of various risk 
levels or to important information concerning the life of the product.

� DANGER

� WARNING

� CAUTION

 CAUTION

 NOTICE

DANGER indicates an imminently hazardous situation which, if not avoided, will result in death or 
serious injury.

WARNING indicates a potentially hazardous situation which, if not avoided, could result in death or 
serious injury.

CAUTION indicates a potentially hazardous situation which, if not avoided, may result in minor or 
moderate injury.

CAUTION used without the safety alert symbol indicates a potentially hazardous situation which, if not 
avoided, may result in property damage.

NOTICE indicates special instructions on installation, operation, or maintenance that are important but 
not related to personal injury or property damage.
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Installation & Operation Manual

Please read before proceeding

Codes –

The equipment shall be installed in accordance with those 
installation regulations in force in the local area where the 
installation is to be made.  These shall be carefully followed in all 
cases.  Authorities having jurisdiction shall be consulted before 
installations are made.  In the absence of such requirements, the 
installation shall conform to the latest edition of the National 
Fuel Gas Code, ANSI Z223.1.  Where required by the authority 
having jurisdiction, the installation must conform to American 
Society of Mechanical Engineers Safety Code for Controls and 
Safety Devices for Automatically Fired Boilers, ASME CSD-1.  
All boilers conform to the latest edition of the ASME Boiler 
and Pressure Vessel Code, Section IV.  Where required by the 
authority having jurisdiction, the installation must comply with 
the Canadian Gas Association Code, CAN/CGA-B149.1 and/
or B149.2 and/or local codes.  This appliance meets the safe 
lighting performance criteria with the gas manifold and control 
assembly provided, as specified in the ANSI standards for gas-
fired hot water boilers, ANSI Z21.13 and gas water heaters, 
ANSI Z21.10.3.   

� Owner warning –

The information contained in this manual is intended for use 
by qualified professional installers, service technicians, or gas 
suppliers.  

NOTICE Consult and follow all local Building and 
Fire Regulations and other Safety Codes that 
apply to this installation.  Consult local gas 
utility company to authorize and inspect all 
gas and flue connections.

A gas appliance that draws combustion air from the equipment 
room where it is installed must have a supply of fresh air 
circulating around it during burner operation for proper gas 
combustion and proper venting.

� WARNING Should overheating occur or the gas supply 
fail to shut off, do not turn off or disconnect 
the electrical supply to the pump.  Instead, 
shut off the gas supply at a location external 
to the appliance.

Prevention of freezing –

Heat exchangers and headers damaged by freezing are not 
covered by warranty.

See Section 7, Operating Information - Freeze Protection for 
more information.

Safety information

1. This unit is only for use with the type of gas indicated on the 
rating plate. 

2. If you smell gas
 � shut off gas supply
 � do not try to light any appliance
 � do not touch any electrical switch; do not use any phone 

 in your building
 � immediately call your gas supplier from a neighbor�s 

 phone. Follow the gas supplier�s instructions
 � if you cannot reach your gas supplier, call the fire 

 department

3.  Boilers and water heaters are heat producing appliances.  To 
avoid damage or injury, do not store materials against the 
appliance or the vent-air intake system.  Use proper care 
to avoid unnecessary contact (especially children) with the 
appliance and vent-air intake components.

4.  Never cover your unit, lean anything against it, store trash 
or debris near it, stand on it or in any way block the flow of 
fresh air to your unit.

5. UNDER NO CIRCUMSTANCES MUST FLAMMABLE 
MATERIALS SUCH AS GASOLINE OR PAINT THINNER 
BE USED OR STORED IN THE VICINITY OF THIS 
APPLIANCE, VENT-AIR INTAKE SYSTEM OR ANY 
LOCATION FROM WHICH FUMES COULD REACH 
THE APPLIANCE OR VENT-AIR INTAKE SYSTEM.

6. Appliance surfaces become hot during operation. Be careful 
not to touch hot surfaces. Keep all adults, children, and 
animals away from operation of the hot unit. Severe burns 
can occur.

7. You must take adequate care to prevent scald injury when 
storing water at elevated temperatures for domestic use.

8. This unit must have an adequate supply of fresh air during 
operation for proper gas combustion and venting.

9. Make sure all exhaust venting is properly installed and 
maintained. Improper venting of this unit could lead to 
increased levels of carbon monoxide. 

10. Do not use this boiler if any part has been under water. 
Immediately call a qualified service technician to replace 
the boiler. The possible damage to a flooded boiler can 
be extensive and present numerous safety hazards. Any 
appliance that has been under water must be replaced.

11. Do not alter this unit in any way.  Any change to this unit or 
its controls can be dangerous.

� WARNING To minimize the possibility of serious 
personal injury, fire or damage to your 
unit, never violate the following safety 
rules.

MECH - 19



Installation & Operation Manual

5

The Copper-fin II - How it works... 
1. Heat exchanger
 The heat exchanger allows system water to flow through specially 
 designed tubes for maximum heat transfer.  The glass lined 
 headers and copper fined tubing are encased in a jacket that 
 contains the combustion process.
2. Heat exchanger access cover
 The heat exchanger access cover is a galvanized steel door which 
 allows access for service, maintenance, and removal of the 
 heat exchanger from inside the combustion chamber.
3. Blower
 The blower pulls in and injects air into the individual burners 
 along with gas from the gas manifold where the mix is burned inside 
 the combustion chamber. 
4. Gas valve
 The gas valves (reference) have a dual purpose; changing the gas 
 supply pressure to manifold pressure, and the reference side of the 
 gas valve is designed to allow chamber pressure to change the 
 volume of gas through the valve and measured as net manifold 
 pressure.  This is not a design to compensate for gas supply 
 pressure issues.   
5. System / tank temperature sensor (not shown)
 When connected, this sensor can be used as a system sensor or a 
 tank sensor.
6. Outlet/limit temperature sensor
 This sensor monitors the outlet water temperature.  If 
 selected as the controlling sensor and a system supply 
  sensor is not connected, the appliance will maintain 
 set point by adjusting the firing rate of the unit according to 
 this sensor.
7. Inlet temperature sensor
 This sensor monitors inlet water temperature.   If selected as 
 the controlling sensor and a system return sensor 
   is not connected, the appliance will maintain set point 
 by adjusting the firing rate of the unit according to this 
 sensor.
8. Temperature and pressure gauge (boilers only)
 The temperature and pressure gauge monitors the outlet 
 temperature of the appliance as well as the system water 
 pressure.
9. Electronic display
 The electronic display consists of 6 buttons and a two-line      
 16-character liquid crystal display used to monitor the 
 operation of the heater as well as enter and view the 
 programming of the main control board. 
10. Burner
 The burner is a ported stainless steel construction which uses a gas 
 air mix to operate at a fixed input.  Banks of burners turn on 
 or off to vary the firing rate.
11. Water outlet (system supply)
 The water outlet is a 2 or 2 1/2" (depending on model) pipe 
 connection that supplies water to the system with connections 
 for a flow switch (see #26), a relief valve (see #23), and a 
 temperature and pressure gauge (boilers only) (see #8).
12. Water inlet (system return)
 The water inlet is a 2 or 2 1/2" (depending on model) pipe 
 connection that receives water from the system and delivers it to 
 the heat exchanger.
13. Gas supply pipe
 The gas supply pipe on this appliance is 1 1/4 or 2" (depending on 
 model) diameter NPT.  Please reference the National Fuel Gas 
 Code charts for connection details.
14. SMART SYSTEM Control Module
 The SMART System Control Module is the main control for the 
 appliance.  This module contains the programming that 
 operates the blower, gas valve, and pumps in addition to other 
 programmable features. 

15. Air intake
 Fresh air for combustion is drawn through a filter provided at the 
 air intake, located at either the rear or right side of the appliance.
16. Line voltage terminal strip
 The line voltage terminal strip provides a location to connect 
 all of the line voltage  (120 VAC) contact points to the unit.
17. Low voltage connection board(s)
 The low voltage connection board provides a location to connect 
 all of the low voltage devices to the appliance.  This is where most 
 of the external safety controls are connected.
18. Front doors - upper and lower 
 The front doors provide access to the gas train as well as the 
 blower, burners and other key components for service and 
 maintenance.
19. Hot surface igniter (HSI)
 The hot surface igniter is a device that is used to ignite the 
 air/gas mixture as well as monitor the performance of the flame 
 during operation.  This device acts as a flame sense electrode.
20. Flame inspection window (sight glass) 
 The flame inspection windows, located on either side of the 
 appliance, allow for visual inspection of the burners and flame 
 during operation.  
21. Gas shut off valve (downstream test cock) (boiler only)
 The downstream test cock is provided in the gas train to ensure 
 complete shut off of the gas to the burner in case of 
 maintenance, inspection, or testing of the valve.
22. Manual reset high limit sensor
 This device monitors the outlet water temperature to ensure 
 safe operation.  If the temperature exceeds its setting (field 
 adjustable), it will break the control circuit, shutting the 
 appliance down. Manual reset is performed through the display.
23. Relief valve
 The relief valve is a safety device that ensures the maximum 
 pressure of the appliance is not exceeded.  Boilers operate on 
 pressure only and are shipped from the factory at a rating of   
 50 PSI.  Water heaters operate on temperature and pressure and 
 are shipped standard as 150 PSI and 210°F (98.9°C).
24. Power switch
 The power switch is used to engage and disengage power to the 
 appliance on the 120 VAC circuit.
25. Air pressure switch
 The air pressure switch is a safety device which ensures proper 
 blower operation.  The air pressure switch is wired in series with 
 the low voltage control circuit in such a way that if the fan does not 
 engage or shuts down prematurely the device will break the 
 control circuit and the unit will shut down.
26. Flow switch
 The flow switch is a safety device that ensures flow through the 
 heat exchanger during operation.  This appliance is low mass and 
 should never be operated without flow.  The flow switch makes 
 contact when flow is detected and allows the unit to operate.  If 
 flow is discontinued during operation for any reason the flow 
 switch will break the control circuit and the unit will shut down.
27. Drain port(s)
 The drain ports are located underneath the front header.
28. Manual shutoff valve (not shown)
 Manual valve used to isolate the unit from the gas supply.
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